





















































ili ~ 1f/1(~M;t)=HI 1f/1(~M;t),at (2)
ili ~ If/z(Rc;t)=HzIf/z(Rc;t),at (3)






















(L =T-Y). It canbeshown,seerefs.1and5,thatinADMP,
L =Y;Tr[yTMY] +Y;Tr[(g'l.W g'l.)2]- E(R,P) - Tr[A(PP - P)], (6)













>- - - !fit p !fitdt2 8Rc (7)




- [AP+PA-A] l!fIt>.IIY' - g '=- !fit Rc~ dt2 8P (8)











. a h2 -2







E =Tr[hP+'li G(P)P] +Exc+VNN, (10)
wherehistheoneelectronmatrixandG isthetwo-electronmatrixforHF methods
butthecoulombpotentialforDFTmethods.ExcistheDFT exchangecorrelation




. a iHlt iHlt
In- exp{--} tp(RQM;O)=HI exp{--} tp(~M;O),at h h (11)
iHlt iHlt .
whereexp{--} tp(~M;O)=tp(RQM;t)andexp{--} IScalledthequantumh h
propagator.Thepropagatorisanoperatorthatmovesthesystemintime.It isthis






iHlt iVt iKt iVt 3
exp{--} = exp{--} exp{--} exp{--} +0 (t)















fR 'QM <RQMIexp{ iK~tQM} IR'QM>Ip(R'QM;t)
= ~exp{ (RQM-R'QM)2}I( a(O) )2+1
a(O) 2a( MQM)2 n=Oa( MQM)










iK~tQM X2 a(O) X2exp{ }exp{- }= exp{- }~ ~ ,~, ? , ., ~ ,. , ? (15)
andfromthefactthatHermitefunctionscanbegeneratedfromGaussians:
X2 dn X2
H 2n(X)exp{--} =(-IY - exp{--} .2a2 dXn 2a2 (16)
Equation(13)is inacontinuousform.Inordertoimplementit inafeasible
algorithm,itmustbediscretized.Thus,theevolutionofthewavepacket,lp(~M;t),is
i J 2 M /2
(Ri . A ) - ~x" { (R QM - R QM) ," ( a(O) )2+1q> QM,HLlt -- L,.exp - 2 J L,.









DAF matrixdependonlyon(RiQM - RJ QMi. Thismeansweonlyneedtostorethe
firstrowofthismatrix,sinceitcontainsalloftheinformationweneed.Another
advantageisthathescalingoftheDAF propagationschemeis 0 {(2W+1)(N- W )
- W2},whereN isthenumberofgridpointsandW dependsonthechoiceofthe
9 630
parametersM andcr.2BecauseN doesnotdependonW,thescaling oesas0 (N),
i.e.linearly,forlargegrids.
























}exp =exp- exp- exp -







fdRz'<Rzl exp{ iKz~tQM}IR 'z> qJ(R'x,R'y,R'z;t). (19)
It iseasytoseethateachdimensionofthisequationisthecontinuousformof
equation(17).Thus,equation(19)isapproximatedby:
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